efficient intracellular mechanisms, principally the cytochrome system. A small amount, however, is metabolized by univalent reduction and associated alternative pathways which produce highly reactive species such as superoxide (02-j) that may undergo secondary reactions leading to H202 hydrogen peroxide and hydroxyl (OH-) free radicals. Accumulation of these metabolites may result in damage to intra and extracellular structures and they have been implicated in a number of disease processes (Buckley, 1983) . All normal cells are protected from such damage by antioxidant systems which detoxify the reactive substances. They include the enzymes superoxide dismutase, catalase and glutathione peroxidase, and scavenging agents, such as the tocopherols, ascorbic acid and reduced glutathione.
A number of studies of malignant cell lines and tumour biopsies have demonstrated abnormalities in the detoxifying pathways -in particular a reduction of the activity of the superoxide dismutases -which would result in increased amounts of potentially toxic, oxygen-derived free radicals (Marklund et al., 1982; Oberley & Beuttner, 1979) . It has been proposed that alterations to intracellular structures and metabolic pathways caused by such a build-up of these substances may account for some of the properties of malignant cells and may even be involved in the process of malignant transformation (Oberley & Beuttner, 1979) .
Studies of animal tumours, both in vivo and from cell culture, from virally transformed, chemically induced and spontaneous tumours, have shown abnormalities in the levels of both the copper/zinc(Cu/Zn-SOD) and manganese (Mn-SOD) containing superoxide dismutases (Oberley & Beuttner, 1979 Operative specimens from patients undergoing colonic resection for large bowel tumours were opened in theatre and tissue samples, -1 g in weight, were taken from the viable growing edge of the tumour and from normal colonic mucosa at least 10 cm away from the tumour. These were washed and placed in 5 ml PBS at pH 7.4 and frozen at -20°C for later assay. After thawing they were homogenised on ice by ultrasound. Protein content of the homogenate was estimated by the method of Lowry et al. (1951) using human albumin as a standard. Enzyme assays were made at 37°C using a Pye Unicam SP8000 recording spectrophotometer.
Superoxide dismutase activity was estimated by the method described by Crapo et al. (1978) Twelve of the patients were male and 11 were female. Tumours were situated in the right colon in 9 cases, the left or sigmoid colon in 8 and the rectum in 6. Eleven were classified histologically as well differentiated, 10 were moderately differentiated and two were poorly differentiated. Levels of enzymes measured were not influenced by the sex of the patient or by the site or degree of differentiation of the tumour. The Student's paired t test was used for analysis of results, which are summarised in Table I. There were significant differences between tumour and mucosa in the activities of both Cu/Zn-SOD and Mn-SOD, confirming in human colorectal tumours what others have shown in animal tumours and in a variety of other human tumours. In addition we have found a significant reduction in the tumour levels of CAT activity when compared to the normal mucosa. There were no significant differences in the levels of GPX or TBA reactive compounds.
These data are at variance with the findings of Baur & Wendel (1980) who found low catalase activity and high levels of SOD and of TBAreactive products in a group of eight patients. However, assay methods were different and in particular the aerobic photoxidation of 0-dianisidin was used for SOD estimation. This assay may be more prone to error than assays utilizing cytochrome-C and xanthine oxidase. Loven et al. (1980) have reported elevated activities of Cu/Zn containing SOD in a group of chemically-induced rat colon cancers. This situation is not necessarily the same as that occurring in spontaneously arising human tumours and may merely represent adaptation to free radical generation by 1,2-dimethylhydrazine.
One explanation for these changes is that oxidative metabolism is lower in these tumours. This would mean less free radical production and would therefore tend to reduce the requirement for detoxification enzymes. Although there is no evidence for this, the converse situation has been demonstrated in oxygen adapted rats (Crapo & Tierney, 1974; Freeman & Crapo, 1981) . Our finding of unaltered concentrations of lipid peroxidation products would support this argument. There is, however, some evidence that free radical production is not reduced in tumours and may even be increased (Dionisi et al., 1975) . In these circumstances and given, as we have shown, that levels of GPX are unchanged in these tumours, an alternative explanation for our findings is that the malignant cells are utilizing yet another system of free radical scavenging, for example, Vitamin E, as suggested by Burton et al. (1983) . A further possibility is that free radicals produced by the tumour cells are not efficiently dealt with by the antioxidant systems; the resultant accumulation could cause sublethal damage to intracellular .pathways and structures and give rise to properties characteristic of malignant cells (Oberley & Beuttner, 1979) . It may be, in fact, that if changes in the enzyme systems preceded malignant change, toxic free radical accumulation could have been responsible for damage to DNA (Brawn & Fridovich, 1981) , which resulted in this transformation. This possibility could be further investigated by electron spin resonance spin trapping.
